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i:10.1016/j.ijsu.2006.05.018Abstract The rarity and variable presentation of primary hyperparathyroidism can make its
diagnosis a challenge e especially in the developing world where malnutrition may mask hy-
percalcaemia. Our case report is of a 25-year-old Yemeni woman who presented at AL Buraihi
General Hospital with a pathological fracture of the right femur and a past history of multiple
limb fractures. The diagnosis of primary hyperparathyroidism was suspected after full history
and examination. It was then confirmed biochemically by raised PTH and serum calcium levels,
and radiologically by ultrasonography of the patient’s neck, which demonstrated a right infe-
rior parathyroid adenoma. The patient underwent open reduction and internal fixation of her
right femoral fracture but suffered a fracture of her left femur which was treated conserva-
tively so as not to delay parathyroidectomy. Post-operatively, the patient suffered from tran-
sient hypocalcaemia, which was treated medically, and eventually went on to make a full
recovery.
ª 2006 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
Primary hyperparathyroidism (PHPT) is a disorder caused by
the excessive production of parathormone (PTH) which
increases osteoclasis (leading to a reduction in bone
density) and thereby usually causes hypercalcemia. Ap-
proximately 1% of adult population is thought to have PHPT1
with most cases (80e85%) due to benign parathyroidnHospitalNHSTrust,General
K. Tel.: þ44 7865055390.
o.co.uk (E. Geddoa).
6 Surgical Associates Ltd. Publishadenomas. The majority of remaining cases are due to hy-
perplasia of multiple parathyroid glands2,3 with parathyroid
cancer being a very rare cause, indeed (<1%).4
Fifty percent of patients with PHPT may demonstrate the
classic signs and symptoms of hypercalcaemia. Non-specific
symptoms may include muscle weakness, thirst, polyuria,
anorexia and weight loss. However, the diagnosis is often
made after routine biochemical screening reveals hyper-
calcaemia in an asymptomatic individual, who is then shown
to have raised PTH.5
PHPT may be associated with other hyperplastic endo-
crine disorders such as pancreatic islet cell tumoursed by Elsevier Ltd. All rights reserved.
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ple endocrine neoplasia (MEN I).6 Finally, it may be associ-
ated with medullary carcinoma of the thyroid and
phaeochromocytomas (MEN II).7Figure 1 The patient after 21 months of parathyroidectomy.
(Note the shortening of RT right lower limb and the deformities
of both forearms due to malunion.)Case report
A 25-year-old Yemeni woman presented to the Orthopae-
dic department with a mid-shaft fracture of her right
femur, four weeks after a trivial trauma. The patient had
previous history of fracture both left ulna and radius 18
months prior to the recent fracture with no significant
history of trauma.
General examination revealed her to be thin and unwell,
with depressed effect and low grade pyrexia (temperature
37.2 C). Her cardiovascular system was stable, with a pulse
rate of 95/min in regular rhythm and blood pressure of 110/
60 mmHg. Her chest and abdominal examinations were
normal.
The patient’s mid-right thigh was swollen and the right
leg was 3 cm shorter than the left leg. There were other
bony deformities which corresponded to the previous frac-
tures; varus deformity of the left forearm with remarkable
muscle wasting and mid shaft dorsal angulation.
Examination of the patient’s neck revealed mild, dif-
fused enlargement of the thyroid gland with a 2 cm mass on
the right, inferior aspect of the thyroid gland. The mass was
non-tender and mobile, with no thrills or bruits.
X-rays taken revealed a general loss of bone density.
More specifically, the right femur showed marked bone
resorption proximally with an unstable pathological frac-
ture. The left femur was also markedly osteopenic. Other
X-rays revealed old fractures of the left radius and ulna and
of the left tibia and fibula, all of which had healed with
malunion. A further skeletal survey (including the skull and
hands) confirmed this general loss of bone stock.
Serum biochemistry (see Appendix I) revealed hypercal-
caemia, raised serum alkaline phosphatase and a highly
raised PTH level. Phosphate levels and Thyroid Function
Tests were normal.
Ultrasonography of the neck revealed a well defined
mass adjacent to but, separate from, the inferior margin of
the right thyroid lobe. This mass was 2.0 cm in diameter,
uniform in texture and hypoechoic. Contrast enhanced
computed tomography confirmed that the mass was adja-
cent to the inferior pole of the right thyroid lobe, consis-
tent with a right inferior parathyroid adenoma.
The immediate priority was the patient’s femoral frac-
ture for which open reduction and internal fixation was
undertaken, leaving her with 4 cm of leg shortening. How-
ever, the patient then went on to fracture her left femur.
In view of the lesser degree of angulation and the pressing
need for parathyroid gland surgery, the second fracture was
treated conservatively with plaster of paris immobilization
in an acceptable position.
Intraoperatively, a well defined 2 cm mass was felt in
the right inferior parathyroid. This mass was not attached
to the diffusely enlarged thyroid gland or to any other
adjacent structures. The three other parathyroid glands
were identified as normal. Excision of the parathyroid
tumour was therefore undertaken, along with four biopsiesfrom the thyroid gland as it was enlarged with a highly sus-
picious looking of malignant euthyroid goiter.
The patient’s progress was unremarkable until the second
post-operative day, when she developed carpopedal spasm.
Hypocalcaemia was confirmed biochemically with serum
calcium 7.8 mg/dl and normal serum albumin. Patient then
was subsequently treated with 10 ml of 10% calcium gluco-
nate i.v infusion and 1 mg of vitamin D tablets, three times
a day. The frequency of carpopedal spasm reduced immedi-
ately and resolved completely within six days but the patient
was maintained on vitamin D tablets for 6 months.
Histology confirmed that the excised mass was a para-
thyroid adenoma.
At follow up, 18 months after surgery, the patient was in
excellent health, symptoms free, and mobilising with the
aid of a shoe raise. Fig. 1 shows the right leg shortening.
Radiological examination revealed that both femora had
healed; that general bone density had improved and that
she had not suffered from any other fractures (Figs. 2, 3).
Her biochemistry was normal. The patient now is requesting
removal of the right femoral metal work, as she is psycho-
logically unwilling to keep any metal on her body.
Disscussion
Unlike the western world where PHPT is often discovered
during routine biochemical screening, by the time of clinical
presentation in the developing world, there is often a high
incidence of advanced metabolic bone disease.8,9 The main
reason for this is dietary deficiency, especially deficiencies
in protein, vitamin D and calcium (and this can be exacer-
bated by the high intake of dietary phytate and phosphates
in some cultures).9 Because 50% of serum calcium is bound
to albumin, protein deficiency can mask hypercalcaemia,
even if a correction is made for hypoalbuminaemia e i.e.
PHPT can present with normocalcaemia in protein deficient
patients and clinicians practising in developing countries
should be aware of this.
Multiple fractures, although uncommon, are well de-
scribed in the literature as sequel of PHPT10e13 but they sug-
gest both a late presentation and severity of disease. With
increased awareness, knowledge of the possible presenta-
tions of PHPT (including the possibility of normocalcaemia
in patients in developing countries) and the availability of
diagnostic facilities, late presentations can be avoided.
Figure 2 Eighteen months after internal fixation (healed RT
right and LT left femoral fractures).
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Good clinical practice, radiography including ultrasound
and CT scanning and the availability of biochemical facil-
ities to assay parathyroid hormone levels are essential in
the pre-operative diagnosis of the condition.14
In the last 10 to 15 years surgery of primary hyperpara-
thyroidism (PHPT) moved from the wide bilateral neck
exploration to minimally invasive approaches as the mini-
mally invasive radioguided parathyroidectomy.15 Preopera-
tive parathyroid and thyroid imaging using technetium
Tc 99m sestamibi scintigraphy-single-photon emission com-
puted tomography (Tc 99m MIBI SPECT) and technetiumFigure 3 Twenty-one months after parathyroidectomy (good
healing of LT left femoral fracture).Tc 99m sodium pertechnetate, respectively, in patients
with parathyroid adenomas and concomitant thyroid goiters
enables the selection of those suitable for minimally inva-
sive radio-guided surgery.16 Unfortunately this diagnostic
facility was regionally not available. This case has pushed
the regional authority to pay a genuine attention towards
the importance of nuclear medicine in the patient
management.
Sudden, post-operative hypocalcaemia may be a major
complication of parathyroidectomy. The incidence of this
‘hungry bone syndrome’ (i.e. sudden, unbalanced osteo-
blastic activity, lowering serum calcium levels) is likely to
be higher in the developing world, due to associated
deficiencies in pre-operative dietary calcium and vitamin
D, than in the western world. This potential complication
should be anticipated and aggressive nutritional support
given to address these deficiencies beforehand.Conclusion
This rare presentation of PHPT is an excellent example of an
endocrine disease that is best managed by a multidisciplin-
ary approach and long term patient follow up. In order to
achieve the best possible outcome for patients with path-
ological bone fractures, neck examination and serum bio-
chemical investigations must be appropriate and precise.Appendix I e Serum blood results at
presentation
CalciumZ 12 mg/dl (normal range 8.5e10.2 mg/dl)
PhosphateZ 2.5 mg/dl (normal range 2.4e4.1 mg/dl)
Alkaline phosphataseZ 500 IU/L (normal range 44e147 IU/L)
Parathyroid hormoneZ 110 pgm/ml (normal range 10e
55 pgm/ml)
T3, T4, and TSH were all within normal limits.
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